We extend recently documented evidence that diversified firms hold significantly less cash than specialized firms to consider differences in how diversified and specialized firms adjust their cash flows to achieve their target cash balance. We find that diversified firms have higher free cash flows as a result of equal operating cash flows and lower investment in comparison to specialized firms. Diversified firms save less cash by placing less reliance on external financing; by issuing less debt and equity, and distributing higher cash dividends. Our findings support the hypothesis that diversified firms are able to hold less precautionary cash as they are in better position to finance investment opportunities internally from operating cash flows.
Introduction
Recent studies show that corporate diversification is a key determinant of a firm's precautionary cash balance. Diversified firms who operate in more than one industrial segment hold approximately 50% less cash than specialized firms operating in a single industry (see Duchin, 2010; Subramaniam et al., 2011) . These studies conclude that diversified firms maintain lower precautionary cash balance because imperfect correlation of investment opportunities and cash flows across diversified firms' divisions facilitates the coordination of internal financing and investment.
While these studies provide answers to the question of why diversified firms hold less cash, they are silent on the important issue of how this lower precautionary cash balance arises.
The focus of this paper is to bridge this gap by investigating the components that drive annual changes in cash balance. We define the annual change in a firm's cash balance as net cash flow, which is comprised as the sum of net cash flows from operations, investment and financing.
Examining the individual components of cash flow allow us to better differentiate between agency costs of overinvestment and precautionary savings motives for accumulation of cash holdings over time.
We propose two explanations for the lower cash balance and retention of cash flows in diversified firms. Our first hypothesis is that lower net cash flow in diversified firms is the outcome of lower free cash flow (FCF), defined as operating cash flow minus investing cash flow, in comparison to specialized firms. Under this overinvestment hypothesis, diversified firms retain lower cash balances than specialized firms because they invest more of their operating cash flow. If operating cash flow is insufficient to cover investment then diversified firms can also raise external financing more easily than specialized firms (Lewellen, 1971; Stulz, 1990 Lewellen (1971) argues that imperfect correlations between divisions' cash flows may increase debt capacity by reducing default risk. Stulz (1990) provides a theoretical model in which lower cash flow volatility due to diversifications may reduce information asymmetry between managers and shareholders and consequently moderate frictions in issuing equity.
Our alternative hypothesis is that lower net cash flow in diversified firms is the outcome of larger or equal FCF relative to specialized firms. Under this precautionary savings hypothesis, operating cash flow in diversified firms is sufficiently large to cover investment demand without the need to raise external financing, which allows diversified firms to accumulate lower precautionary cash balances.
Using a sample of US firms from 1990 to 2009, we confirm that the cash balance of diversified firms is half that of specialized firms. In addition, we show that mean and median annual net cash flow in diversified firms is also half of that seen in specialized firms, indicating that diversified firms hold less cash because they accumulate cash at a slower rate than specialized firms.
Examining the components of net cash flow, we find that diversified and specialized firms generate comparable levels of operating cash flow. However, diversified firms invest less and use less external financing relative to specialized firms. Our research findings highlight that diversified firms can, on average, fully cover their investment spending from internally generated operating cash flows. As a result, FCF is insignificantly different from zero for diversified firms.
By contrast, we find that specialized firms cannot support their investment activities from operating cash flow and must rely on external financing to cover the deficit. The mean (median) ratio of financing cash flow to total assets in specialized firms is 6% (0.3%) compared to 0.8% (-1.2%) in diversified firms. This finding highlights an important paradox in the results of Duchin (2010) ; specialized firms accumulate cash balances at a significantly faster rate than diversified firms, despite an internal financing deficit at the average specialized firm.
To examine financing cash flow in more detail we separate its components between net debt financing, equity issuance, and cash payouts to equity investors. We find that diversified firms accumulate lower cash reserves by issuing less net debt and equity, and paying more cash to equity investors through dividends, relative to specialized firms. The difference of net debt (equity) issued is equivalent to 0.5% (0.47%) total assets. Diversified firms pay higher cash dividends, but there is no net difference in total payout between specialized and diversified firms.
These results are robust to controls for endogeneity, additional control variables, and controls for unobservable heterogeneity through industry and time fixed effects.
Our research findings extend the literature on cash and liquidity management in several ways. First, we examine how diversified firms maintain lower levels of cash through management of annual cash flows. Recent studies show that diversified firms hold less cash because diversification facilitates better coordination of internally generated cash flows and investment opportunities (see Duchin, 2010; Subramaniam et al., 2011) . Directly examining how firms spend and save cash flows enhances our understanding of competing overinvestment and precautionary savings explanations of why diversified firms accumulate lower cash balances. We show that lower investment expenditure relative to internally generated operating cash flow is a key factor that contributes to reducing demand for precautionary cash in diversified firms (Keynes, 1936; Bates et al., 2009; Kim et al., 1998; Opler et al., 1999) . Second, our findings reveal an important insight for specialized firms. Specialized firms have negative FCF, on average, because they invest more than they earn from operations.
Despite this, we show that specialized firms accumulate cash at twice the rate observed for diversified firms because they are able to raise cash through the external financing channel.
These findings support the precautionary motive for holding cash -these firms accumulate and retain financing cash flows to fund future investment opportunities and to protect against unexpected future shocks to operating cash flow.
Third, the research shows how diversified (specialized) firms actively use external capital markets to adjust their cash balance over time given their higher (lower) internally generated annual free cash flows. Specialized firms actively raise debt and equity capital to finance investment requirements and to accumulate cash over time. Diversified firms do not require external debt and equity to finance investment spending, and make higher dividend payouts to equity investors to manage annual net cash flows downwards and accumulate cash at a slower rate than observed for specialized firms. This distinction is important given the role of transaction costs, information asymmetry and agency considerations when raising capital in external markets.
The remainder of this paper is organized as follows. Section 2 introduces related literature and develops testable hypotheses. Section 3 describes the data. Section 4 presents our empirical results. Section 5 provides a summary of robustness tests. Section 6 concludes.
Related literature and hypothesis development
Our research is motivated by the findings that diversified firms hold less cash and accumulate cash at a slower rate over time than specialized firms (see Duchin, 2010; Subramaniam et al., 2011) . We extend this earlier research to show how diversified companies maintain their lower cash balance and accumulation over time. We investigate this by considering the underlying difference in net cash flow and the inputs to net cash flow; defined as operating, investing and financing cash flows, between specialized and diversified firms.
Operating cash flow i,t , Investing cash flow i,t , and Financing cash flow i,t are net cash generated from or used in operating, investing and financing activities in year t respectively. The sum of these cash flows is defined as Net cash flow i,t , where net cash flow is the annual change in cash balance.
The difference between operating cash flow and investing cash flow is termed Free cash flow i,t . Our research predictions are developed from a basic accounting relation of net cash flow and its components.
(1) (2) Focusing on the cash flow statement allows for a straightforward view of how cash flow is broken down across sources and uses of cash at the firm level. Given the finding of Duchin (2010) that diversified firms hold less cash and accumulate cash at a slower rate over time, we expect that diversified firms have lower net cash flow than specialized firms. We propose two competing hypotheses to explain the lower net cash flow of diversified firms.
First, the lower cash balance in diversified firms can be the outcome of lower free cash flow relative to specialized firms. Under this hypothesis, lower free cash flow can arise because diversified firms generate lower operating cash flows relative to specialized firms or because they invest more (Denis and Siblikov, 2010) . The literature provides neither strong theoretical arguments nor clear empirical evidence that diversified firms generate less operating cash flow than specialized firms (Melicher and Rush, 1973; Weston and Mansinghka, 1971) . Hund et al., (2010) find that diversified firms actually have higher profitability than specialized firms.
Alternatively, the ability to pool cash flows from different operating divisions allows diversified firms to self-finance investment projects without the need to raise finance in external capital markets. The ability to raise cash in internal capital markets can lead to overinvestment problems in diversified firms given the lack of external market monitoring (Jensen, 1986; Inderst and Muller, 2003) . As such, we expect that any difference in free cash flow between diversified and specialized firms under our first hypotheses is driven by higher investment spending in diversified firms.
In the event that annual free cash flow is negative, diversified firms can use their easier access to external capital markets to finance a sustained period of negative cash flow. Diversified firms are expected to have greater access to external capital markets than specialized firms (Shleifer and Vishny, 1992) . Stulz (1990) develops a theoretical model in which lower cash flow uncertainty due to diversification reduces the cost of underinvestment. This can arise because shareholders will be more credibly convinced to provide new capital when a firm's expected and realized cash flows are less likely to be significantly different.
2 Lewellen (1971) argues that the imperfect correlations between divisions' cash flows may increase debt capacity of firms by reducing the probability of default.
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This leads us to posit:
Hypothesis 1a. Free cash flow in diversified firms is less than free cash flow in specialized firms.
Hypothesis 1b. Financing cash flow in diversified firms is greater than financing cash flow in specialized firms.
We refer to this first hypothesis as the overinvestment hypothesis.
Alternatively, the lower cash balance in diversified firms can be the outcome of free cash flow that is greater than or equal to free cash flow in specialized firms. When operating cash flow is sufficient and stable to cover investment, the precautionary saving theory introduced in Keynes (1936) and Kim et al. (1998) suggests that firms do not need to save cash as they can finance investments from low-cost operating cash flow. This can arise whereby ongoing operating cash flows in diversified firms are greater than or equal to operating cash flow in specialized firms and/or because investing cash flows in diversified firms are less than or equal to investing cash flows in specialized firms.
If free cash flow at diversified firms is greater than or equal to free cash flow at specialized firms it must also hold that diversified firms have lower financing cash flow relative to specialized firms. 4 Rather than retain cash, diversified firms achieve the lower cash balances documented in Duchin (2010) by using free cash flow to pay back debt or distribute to shareholders through stock repurchases and dividends. This results in diversified firms having lower financing cash flow than specialized firms. 5 This is consistent with Duchin (2010) whereby the imperfect correlation of cash flows and investment opportunities within diversified firms facilitates the use of operating cash flow to self-finance investments and allows diversified firms to retain lower precautionary cash balances. This reduces the precautionary demand for cash holdings within diversified firms.
We posit:
Hypothesis 2a. Free cash flow in diversified firms is not less than free cash flow in specialized firms.
Hypothesis 2b. Financing cash flow in diversified firms is less than financing cash flow in specialized firms.
We refer this second hypothesis as the precautionary saving hypothesis.
We examine these competing hypotheses by investigating differences in the components of annual net cash flows between diversified and specialized firms. Following prior literature, we define a specialized firm as one that operates in a single 2-digit SIC industrial segment. Diversified firms are those who operate in more than one 2-digit SIC industrial segment. We report all additional variable definitions in Table 1 .
Sample data
INSERT 
INSERT TABLE 2 HERE
The positive value for average net cash flow indicates that sample firms have accumulated cash holdings over the sample period. However, this has been achieved through external financing rather than retentions from internally generated FCF. The average firm finances investments equivalent to 8.7% of assets each year, which is financed through operating cash flow equivalent to 5.9% of assets and financing cash flow equivalent to 4.4% of assets. The residual is retained as net cash flow, which is equivalent to 1.6% of total assets per annum.
Our subsequent regression analysis examines the determinants of the components of firm cash flows. We base our regression models on Opler et al. (1999) , Bates et al. (2009) and Duchin (2010) who examine the determinants of a firm's cash holdings. We omit control variables from the regression models examined in these studies that are captured by our dependant cash flow variables, including dividend payments and capital expenditures. We control for firm size to proxy for a firm's access to external capital markets (Opler et al., 1999) . Firm size is also positively correlated with firm age, which we expect is related to investment opportunities and demand for external capital. Tobin's Q is used to proxy for investment opportunities and is defined following Duchin (2010) . Leverage is also expected to be correlated with the cost and ability to raise external finance (Almeida and Campello, 2010; Iskandar-Datta and Jia, 2014) .
Return on Assets (ROA) is used to control for profitability, which we expect to be correlated with operating cash flow and the demand for external financing. When examining the determinants of net investing and financing cash flow, we additionally control for lagged net working capital and cash holdings and contemporaneous operating cash flow, which indicate the pre-existing stock of internal funding (Hill et al., 2014) . Year and 2-digit SIC industry dummies are included in all regression models to absorb industry and time-specific effects that are expected to be correlated with a firm's investment opportunities and availability of external financing (Opler et al., 1999) .
One concern in our regression analysis is correlation amongst explanatory variables. Table 3 presents pairwise correlations or our dependent and explanatory variables. As expected, several cash flow components are mechanically correlated given their definition. For example, free cash flow is positively and negatively correlated with operating and investing cash flow respectively. Correlations amongst the explanatory variables are all below 0.5. We also estimate variance inflation factors (VIFs) for our explanatory variables and find that no individual VIF is above 2. Collectively, these findings suggest that multicollinearity does not affect our subsequent regressions analysis.
INSERT TABLE 3 HERE

Differences in cash flows between specialized and diversified firms
Univariate analysis of differences in cash flow across diversified and specialized firms
Looking at cash flow components in diversified and specialized firms provides an initial overview of differences in these firms' financial management policy and how these firms have adjusted their cash flows to maintain their observed cash position. Accordingly, Table 4 reports firms' cash flow components for the sub-sample of 10,309 diversified firm-year observations relative to the sub-sample of 24,560 specialized firm-year observations. We compare mean and median differences in cash and cash flows across each group of firm year observations.
INSERT TABLE 4 HERE
We confirm the finding of lower cash holdings in diversified firms relative to specialized firms (see Duchin, 2010; Subramaniam et al. 2011) . The mean (median) of ratio of cash holdings to total assets for specialized firms is approximately double the corresponding figure for diversified firms. 6 Importantly, the annual speed of accumulating cash in specialized firms is also twice that of diversified firms. The mean (median) ratio of net cash flow to total assets in specialized firms is 1.9% (0.4%) compared to 0.8% (0.2%) in diversified firms.
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To study how the components of firm level cash flows vary between specialized and diversified firms we separate cash flows between operating, financing and investing cash flows.
Consistent with Hund et al. (2010) , we find higher operating cash flows of 8% for diversified firms relative to 5.1% for specialized firms. These preliminary results are consistent with hypothesis 2a that FCF in diversified firms is greater than or equal to FCF in specialized firms and support the precautionary saving hypothesis.
Our univariate results also highlight that specialized firms accumulate cash at a quicker rate, despite lower free cash flows, through greater use of financing cash flow. The mean (median) ratio of financing cash flow to total assets in specialized firms is 6% (0.3%) compared to 0.8% (-1.2%) in diversified firms. Specifically, diversified firms' lower financing cash flows are the result of issuing significantly less equity and distributing higher cash payouts. On average, annual gross equity issuance is 8.1% of total assets in specialized firms while it is just 3.1% total assets in diversified firms. Moreover, average net equity issuance and dividend payouts in diversified firms are equal to 1.2% of total assets. Specialized firms, in contrast, rely heavily on external equity to finance their investment spending. Net equity issuance in specialized firms is, on average, equal to 6.1% total assets while dividend payouts equal 0.9% of their assets. These univariate statistics are consistent with hypothesis 2b that financing cash flow in diversified firms is less than financing cash flow in specialized firms.
Overall, the results from our univariate analysis suggest that (i) during the period 1990-2009, both diversified and specialized firms have been increasing their cash balances; and (ii) the rate of cash building in specialized firms is more than double that in diversified firms. Diversified and specialized firms actively adopt distinct financial policies to manage their cash balance.
Despite their FCF deficit, specialized firms raise external debt and equity financing to both finance investment spending and to accumulate cash on the balance sheet at a faster rate than observed for diversified firms.
Multivariate analysis of differences in cash flow across diversified and specialized firms
We extend our analysis to estimate regressions of the determinants of cash flows and relate these to firm diversification and other control variables known to be correlated with firm level cash flows (see Almeida and Campello, 2010; Denis and Sibilkov, 2010; Gatchev et. al., 2010) . Standard errors are clustered at the firm level and we control for unobservable heterogeneity through industry and time fixed effects. These results are presented in Table 5 .
INSERT TABLE 5 HERE
We find no significant difference in operating cash flows between diversified and specialized firms in Model 1 while Models 2 and 3 show that both investment and financing cash flow in diversified firms is significantly lower than the corresponding figures for specialized firms.
This confirms that specialized firms do not accumulate cash more quickly than diversified firms because they generate higher level of operating cash flows nor because they invest less.
Combining operating and investing cash flow, model 4 shows that FCF in diversified firms is significantly higher than FCF in specialized firms. These findings support hypotheses 2a (higher FCF) and 2b (lower financing cash flow) for differences in cash flow between diversified and specialized firms the precautionary saving hypothesis for lower cash holdings and accumulation in diversified firms.
These differences are also economically significant. The mean difference of free cash flow (financing cash flow) between diversified and specialized firms is equivalent to 1.08%
(1.12%) of firms' total assets. The difference in investing cash flow between these firms is also non-trivial in economic terms and is equivalent to 0.78% value of total assets.
For our control variables we find that Tobin's Q is positively correlated with investment spending and therefore negatively related to FCF. Q is also positively related to financing cash flow, suggesting that firms with valuable investment opportunities are more likely to raise external financing. Financing cash flow is negatively related to firm size, suggesting that larger firms are more likely to finance investments from internally generated cash flows. Firm size is also positively related to operating cash flow. We find general support for the pecking order model of project financing given the negative relation between financing cash flow and both lagged cash balance and operating cash flow, and the positive relation between leverage and both investing and financing cash flow.
Taken together, our findings show that diversified firms have higher FCF than specialized firms as they generate the same level of operating cash flow but invest less. Despite lower FCF, specialized firms accumulate cash at a quicker rate than diversified firms through higher net financing cash flows. Our findings complement Duchin (2010) who shows that greater coordination of cash flows and investment opportunities contributes to lower precautionary cash holdings in diversified firms. We find that lower investment expenditure, both in absolute terms and relative to operating cash flow is also a factor that according to precautionary motivation of saving cash contributes to reduced demand for cash in diversified firms (Bates et al., 2009; Kim et al., 1998; Opler et al., 1999) .
Differences in financing cash flow between specialized and diversified firms
Our work in the previous section highlights that actively raising external financing allows specialized firms to accumulate cash more quickly than diversified firms despite negative internally generated FCF. Our findings also fail to support an agency cost of free cash flow hypothesis that diversified firms retain less cash due to overinvestment in value destroying projects.
This section extends our previous analysis to examine the individual components of financing cash flow identified by Dittmar and Duchin (2010) and Gatchev et al. (2010) as channels for firms to adjust their cash ratio, in a multivariate format. Separating financing cash flow between debt and equity raised and cash paid out through dividends and repurchases also allows us to distinguish between competing explanations of diversified firms' lower financing cash flow. We propose that diversified firms choose to raise less external financing cash flow.
However, as a counter argument, it also possible that diversified firms are less able to raise finance externally. If diversified firms do have more difficulty in accessing external capital markets to raise cash they would likely compensate by paying lower dividends than specialized firms. Therefore, observing a higher level of cash payouts to equity investors would reject the limited external finance explanation and suggest that diversified firms actively choose to maintain lower financing cash flow. Table 6 presents the results obtained from the estimation of these models.
INSERT TABLE 6 HERE
Our empirical results favor the proposition that diversified firms choose to issue less debt and equity, but at the same time pay higher dividends to investors. We find that diversified raise less cash through debt issuance, and both gross and net equity issuance, whilst paying higher dividends to equity investors. The differences are again significant in both statistical and economic terms. The difference of net debt issuance is equivalent to 0.5% of total assets while it is equal to 0.47% of total assets for net equity issuance. Our results suggest that specialized firms use both debt and equity financing to finance the free cash flow shortfall identified previously and to accumulate cash on the balance sheet. Debt and equity are of similar economic importance relative to book value of assets.
The difference in dividend payouts between diversified and specialized firms is less pronounced, but remains statistically significant and is equivalent to 0.14% of total assets. This is consistent with studies of payout policy that find dividends are paid by firms with more predictable cash flows (see e.g. Guay and Harford, 2000) . The imperfect correlation of cash flows across the segments of diversified firms allows for greater stability in dividend payouts.
Diversified firms spend less on the repurchase of their own shares than specialized firms although the difference is insignificant. 8 Total cash payouts are also statistically indifferent between both types of firm, highlighting that dividend payments from steady operating cash flow at diversified firms drive any differences in payout policy between the two groups of firms. 8 The finding that specialized firms repurchase more shares than diversified firms is consistent with arguments made in several studies on payout policy (see Jagannathan et al., 2000) . Stock repurchases are viewed as a more suitable way to distribute profits in firms with less stable earning streams.
Among control variables, firm size is positively related to access to both debt and equity financing, and with payout policy through both dividends and repurchases. Cash holdings are positively related to cash payouts and dividends are increasing with ROA. Consistent with the pecking order theory, operating cash flow is positively related to total payouts but is negatively related to the demand for debt and equity financing.
Summarily, our research suggests that diversified firms choose to maintain a lower cash balance by issuing less debt and equity capital and by distributing more cash as dividends relative to specialized firms. This extends the findings of Duchin (2010) by highlighting the channels through which diversified firms adapt their financial policy to maintain their lower cash balance.
Robustness tests
This section presents a summary of additional analysis and robustness testing that we have carried out to ensure the validity of our core findings.
Change of cash flow characteristics around diversification decision
A concern with our core analysis in Table 5 is simultaneity or reverse causality between past accumulation of cash holdings and the ability to become diversified through greater investment spending. To address this concern we identify a sub-sample of firms that choose to become diversified, which we define as companies moving from a single industrial segment to more than one industrial segment in a given year (year t). For these cases, we examine mean and median changes in the components of net cash flow from one year prior (t-1) to one year following (t+1) the decision to become diversified. We exclude the diversification year to avoid any mechanical effects of the decision to become diversified, such as an increase in investment expenditure to acquire diversifying business assets. Table 7 presents the results of this analysis.
INSERT TABLE 7 HERE
Consistent with the precautionary theory of cash holdings, diversifying firms reduce cash holdings in the year following the decision to diversify. For firms that become diversified, we find no change in operating cash flow and a reduction in investment spending, and as a result an increase in FCF, which supports hypothesis 2a. Firms also place less reliance on external finance in the year following the decision to become diversified, which supports our hypothesis 2b. Both findings are consistent with the precautionary motive for cash holdings. The differences in our key cash flow components are significant at the 5% level or better in all cases.
Alternative definitions of cash flow and diversification variables
We also examine the robustness of our results in Table 5 to the definition of cash flow and diversification variables. Table 8 reports the analyses with various alternative specifications using Table 5 as the base. Panel A keeps the dependent variables from Table 5 and uses the number of segments to proxy for corporate diversification as in Lang and Stulz (1994) . Panel B uses alternative dependent variables the diversification dummy used in our earlier testing. In Panel B we replace operating cash flow with net income plus depreciation, investing cash flow with capital expenditures, and thus free cash flow as the difference between the two. Financing cash flow is replaced by the total of net equity and debt issuance, following Almeida and Campello (2010) . In Panel C these new dependent variables are regressed on the number of segments. For brevity, we omit the coefficients for control variables and present only results for the proxy of firm diversification.
INSERT TABLE 8 HERE
Results from the table are largely consistent with our findings in Table 5 . In Panel A, when number of segments is used to represent firm diversifications, the coefficients of the variables are similar in terms of significance level and magnitude to those reported earlier, suggesting that diversified firms have higher FCF than specialized firms, and lower investing and financing cash flow. In Panels B and C where alternative measures of cash flow components and different proxies for firm diversification are utilized, all results remain consistent with Table 5 .
These findings confirm our earlier result that diversified firms have higher level of free cash flow as they have similar level of operating cash flow and lower level of investing cash flow in relative to specialized firms.
Effect of firm size and R&D expenditure
Duchin's (2010) analysis emphasizes the important role for the functioning of internal capital markets in the relation between diversification and cash holdings. We expect that the functioning of these internal markets is also correlated with both firm size and research and development (R&D) expenditure and we examine this issue in Tables 9 and 10 respectively. Table 9 replicates the core findings from Table 5 separately for large (Panel A) and small firms (Panel B). Large firms are defined as firm-years in the upper quartile of book value of total assets and small firms are those in the lowest three quartiles of book value of assets. 9 Our findings on the core relation between corporate diversification and the components of net cash flow are consistent across both panels. We again find a negative relation between diversification and both investing and financing cash flow, and a positive relation between diversification and free cash flow. This confirms that our earlier support for hypotheses 2a and 2b is not a result of spurious correlation arising from the impact of firm size on diversification and the functioning of internal capital markets.
INSERT TABLES 9 AND 10 HERE 9 Our results are unchanged if we define large firms as those with book value of assets above the sample median. Pinkowitz et al. (2015) argue that R&D intensive firms have incentives to hold more cash to hedge against future underinvestment risks. Lyandres and Palazzo (2015) show that increases in cash holdings in recent years are driven almost exclusively by innovative and R&D intensive firms. We examine this issue in more depth here. Table 10 Focusing on R&D firms in Panel A, we again find that diversified firms invest less and make less use the financing cash flow channel than specialized firms. Operating cash flows in diversified firms are lower than for a specialized firm, which leads to no difference in free cash flow between diversified and specialized firms. However, our key finding that specialized firms invest greater amounts than diversified firms and finance this through greater use of external financing remains. Our results for non-R&D firms in Panel B are identical to those presented in Table 5 . Diversified firms are characterized by lower investing cash flow, higher FCF and lower financing cash flow relative to specialized firms.
Conclusions
This paper examines the link between corporate diversification, corporate liquidity and financial management by investigating the differences in cash flow components between diversified and specialized firms. Duchin (2010) Using a sample of 34,869 US firm-year observations from 1990 to 2009, we find that diversified firms generate a similar level of operating cash flow and invest less than specialized firms. Operating cash flow in diversified firms is sufficient to fully cover investment demand, suggesting that diversified firms make a strategic choice to save less cash within the firm, rather than because they generate less cash within the firm. We show that diversified firms have lower cash balances because they make less use of external financing relative to specialized firms. More specifically, we show that diversified firms raise significantly less debt, less equity, and distribute higher cash dividends than specialized firms. Specialized firms accumulate cash at a quicker rate despite investing more than internally generated operating cash flow. They achieve this through raising debt and equity in external capital markets to cover investment spending and accumulate cash on the firm's balance sheet.
Our results confirm the important assumption underlying the work of Duchin (2010) that diversified firms have lower optimal level of cash holdings because they are in better position to internally finance investments from operating cash flow. We also show that in addition to greater coordination of cash flows and investment opportunities, lower investment expenditure in diversified firms is a factor that according to the precautionary motivation for cash holdings contributes to reduce demand for cash in these firms. Firms operating in more than one two-digit SIC code Cash/assets Cash and short-term investments /total assets Cash flow/assets (Income before extraordinary items + depreciation and amortization)/total assets Net operating cash flow/assets Net cash receipts and disbursements from operating activity representing the sum of cash flow, extraordinary items and other operating cash flow /total assets Net cash flow/assets Change in cash and short-term investment from one year to the next/total assets Other operating cash flow/assets Net change in working capital excluding changes in short term borrowings and changes in cash /total assets Net investing cash flow/assets Net cash receipts and disbursements resulting from capital expenditures, disposal of fixed assets, increase in other assets and other investing activities /total assets Capex/assets Capital expenditure / total assets Acquisition/assets Assets acquired from acquisitions or mergers/total assets Assets sale/assets Amount received from the sale of property, plant and equipment /total assets Free cash flow (FCF)/assets Net operating cash flow/assets -Net investing cash flow/assets Net financing cash flow/assets Net cash receipts and disbursements resulting from changes in long or short term debt, proceeds from sale of stock, stock repurchased, dividends paid and other financing activities/total assets Net debt issuance/assets (Long-term debt issuance -long-term debt reduction)/total assets Gross equity issuance/assets Sale of common and preferred stocks/ total assets Net equity issuance/assets (Sale of common and preferred stocks -purchase of common and preferred stocks)/total assets Repurchases/assets Purchase of common and preferred stocks/total assets Dividend/assets Cash dividends for common stocks/total assets Payout/assets (Cash dividends + purchase of common and preferred stocks)/total assets Firm size Natural logarithm of book value of total assets Tobin's Q Market value of assets (total assets+ market value of common equity -common equity − deferred taxes)/(0.9*total assets + 0.1* market value of assets) Leverage (Debt in current liabilities + long-term debt)/ total assets Net working capital (NWC)/assets (Current assets − current liabilities − cash)/ total assets Return on Assets (ROA) (Net income/ total assets)*100 .010*** <.0001*** ***, ** and *, indicate that differences are significant at the 1%, 5%, and 10% level respectively. 
